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(57)Abstract: 

PROBLEM TO BE SOLVED: To aim at an improvement of humidifying 
property and moisture exhausting property of a fuel cell. 
SOLUTION: The cooling device for a fuel cell comprises a fuel cell 1 
generating electricity by using hydrogen and air as reaction gases; a 
humidifiers 3, 7 humidifying the reaction gases to be supplied to the fuel 
cell 1; a cooling liquid circuit 12, cooling the fuel cell 1 by making cooling 
liquid circulate between the fuel cell 1 and a radiation device 1 1 by a 
water pump 15, and radiating the heat of the cooling liquid to outside by 
a radiator 1 1; a heating means (3d, 7d), heating the humidifiers 3, 7 by 
the cooling liquid exhausted from the fuel cell 1; and a controlling means 
controlling the water pump 1 5 so as to keep a prescribed temperature 
difference between the temperature at the outlet and at the inlet of the 
cooling liquid of the fuel cell 1. 
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Oj (jagMAT^ 1 0 d e g£Lb) T'feS^li, >7 
*-9-ltl/v*\ 5W|l}^^iiAL-r (^7 L ry7"S2 0 
9) , #/u-^oHfT&-JJ!7-f 5« rix^J;9, 
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[0 0 4 3] X-7. 7 7°S 2 0 8 |C*J|-f SWSJg*^ Y 
E S J (fijtgATtf 1 0 d e gjftft) T-fc 

io). */\'-?-><n>mft&-E.1&Tl-Z>o dfucfc 

<o. &mm<r>mm&i>m'>L. at -i±*#<fta 

fH-^it-.fc'K ftai*Aaaa[T ii±6 5* cicmx 

51::* 9. jlo, a£gATf±Baifflai£ (i io 
odeg) tJR*-t-5J:?t46. :«S2roii©| 

ffl^fo"9, LtctfoX. mnWM 1 (Cjffi"5J!)P®14ro(Ri 

±, «»fl»lt=J3»t**»#WttO|fil±, 
[0 0 4 4] im3<D£M<DBmi Z.<DWf\\Z.% 

mmmmxiz, *v- k*ps» 3 t a 

m^B^^Xtt^-T 3 y f - 2 (7)T»ST*fo "9 , 

e^T^T-fc^ *JM-7#;*j|S»fc: 
fc^-cri'*— s?#i 0<D±M\cWLttbtiX^Z>. 30 

[0 0 4 5] *y— KaJS»3»4, ^--»-^3a<75rt 

* Ate*i^-cjs 1 roHJS^ffiw* y- KJms$ 3 £ p] 
-fllJ*-C*>5#, m3 03l5Sc75ff^T'{i. Tffiy»Jg2^ 
3 d{dT=3>7 p U y1h2fc<ttl J ^fl:?&lC0^mii^ 
5 7 A P tf&jfsi £ *l, ±ID]C0ff ll3c 1 <D 

£SUiS&5 7ffip:fcJ:tf£rt»J»#4!J*&l*SixTv* 

mil* y - KJflSSS 3 2 g 3 d frfi o T^ftm 1 

5 7 1 frhmmztitz 40 

^^-7^/^»i*y- KMSSg 3 <D|| 1 ^ 3 c£«oT 
aOn«C7*-^-^+^y h 3 e«f57 7^ 

-^-v-y^/3 f frftA-Ti^S. -tur, ^roy-*-* 
h3 efcJ&#»li]«tB&l 4 a, 1 4 b tf&ft 

[0 0 4 6] L/Jiot, ^CD^3t^H^ro?Kffi(0*y 
- K*PS«3K*JV^rtt. *&ftft?&l;!>»<bf?a£SoTa 50 
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11 *\z.K*<*Mk LT-&4ixTV^*JR«as* 
3K£3ifilH3 bSr^iSLT^2^3 drtfc#»U 3? 2 
^3 drtro^m?rAPS-r5c ■*-**>*>, * — 

y-y h3 efcft(SoKv^aittfc«uiM-*ril!:J:0, 
352^3 drtW^{d*fi-5^DSSr{Eiti-5ri:^T-# 

[0047] r/- Kansas 7 fc#y- Kansas 

3 tP)«{C«fi£^iXTfc'9, T«©S&2£7dfc:c-£* 
^ 6*«ttW(R^«}fii ro*Jf^iiK5 6AP«J 
*U ±ffiiJcof| li7c £%$MB% 1 CD*5if 5 6 

ffiP*JJ:U { ***7^|H|JRK8asgf«Six-CV''5. L 

tt7^|i7y- KJP»» 7 roJB 1 S 7 c SriioT* 

^-^>yi/7 a kTW—V—'s^yi f corai-^f-tb 
jxfci7*— 9—*s*>rv Y 7 e\abMffi.Wl%L&i 4 c, 

[0 0 4 8] Lfciiot, wC0^3Jc||ife£0^ffiroT/ 

- Kjpan 7 ^ctJ^^T{i. mwm 1 «>6»tioTfi 

«±#Lfcft»«*$-7*- 9-\ ?-Y4ry b 7 e ^ttSi" 
5ritiJ;i9, f2l7drt(D*i^tSll7crt 
W7k^^-7^^^jD^$iX<bo ^2^7drtC0*^^^ 

asjp»s*tst. K**^«)*a«a«a5TA*9» 

*^^«frjfi*±»f5r. ir^-Ct, ^2^7d^07K^ 

*1XX^1t*MX.1fi*Miffii&m 7 b *Sia LTI 2 S 
7drti:»»U *2S7 drt©S55Sr*nffl-ra. 
t>h. $ * — 9 — i/ J r J !r y b 7 e iciagEcojfti/^iPf^S: 
»2£7 drtcD**#*fc»-*-5 

inasrffiiii-awtas-cta. /ifc. rwm3ro^ii£ro 
ff^icjo^-c^y-KaDS^sro^^-^-^v^y h 

3 e kT J- KAPS##7»^*— 9—*S*!ry b 7 e 14 
[0 0 4 9] ^LT, r©^3©HJ£©^S^^iP^@ 

icjov^Tt, ^1 (Dnmortmnm&kmmic, mnm 
mKDtism&mnu&T 2 k&t9&Aam.&T 1 tor^ 
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izf%7£<Dffi,mm (0yx.tf> w&umi o d e g) tm 

[0 0 5 0] 1-^^*5, ^ffi^lCOi^iP^mP^T 

2 i^iPMAPM^T l t»HC0f£«fiSi (SWM 
If lOdeg) ^^$n^J; 9t-MSW$tLTfc 

9. i iz&rtzftmMAQiiLmt&fctfxAQ 
— h'tinmm 3 *j <£ u<t y - kapss 7 -caps* • Ads $ ft 10 

m / s> z f-mffi'gm 5 1 s^ps < 

[0 0 5 1] ftiP^APfiST 1 d*»±PS?£S£|g 

^<t5rH!f^ ^^mcMls (*^) x-tf 

^Wil!ll^tt5*^#ttStt/55(6]±L, 

SS5 6*Ji;tfg^uiSS5 7^fcV>T7KK*^Sr "9li< 

[0 0 5 2] VbMWiMnfamT 2*m>b^m® 

[0053] i%4<Dnmmm') z<n&mc& 30 

iai o<Dm&&&MLxviw-fz> 0 w\'&liz&mi&<db 
m<r>'ftnm&X'\*.. ft*p«wpia«T 2 i:^sp^AR?u 

STi©fiStAT©lliSi (Stlfit) (W 
xJf. lOdeg) tLTi^Si*, Wi4<nmM<Dftm<n 

[oo5 4]^*(c isiwtssrprastci-aasiio 

^TSWtS. «»«?&l«)»jR*miB»«?l!ilOW^ 40 

tit; cth& 9 , {£m^» (&«tflt#>h$ 
v\> ««-e«:isii»**s^§v^ i&mxmi&X' 

[0055] ^zx\ &mtimmzjs^x$:mm(»MM 
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*4ftJfii<z>ffitii^S#i;:*5^-CH:. J££P®ti}Rf&gT2 
<bft*P?£ARr&j£T 1 i©iaSHATSr/h*<KSL-C 
i^iP^ft^JiAD^-tirfc*^, fc- htf-f > h££Cic 

[0 0 5 6] ffiW*1S«t*JV^T?&*P*<oat*i$ 

4i«e>, &»$mRffi&T2<tft£p?&AR?figTi t» 
rBJgf A T &jft$Mt% 1 <d<6 • * tii^SilfSw k'i t m c 

5. ^^T\ !)*-?-^V7 , l 5 lij^Saiil 

mmc&^xi*. ^ipjgmpfi«T2 t^ip^APSS 

T 1 k<D®.mm AT£*#<tS:5£LTifri$&i5£SS:&&J> 
tt*ftl<0W#W£XTB*»£3i*£ffc3-fr-*\ #*P 

[0057] i^ic, ^Affi-mmmmoymnmu^o^ 

•f5 0 0 911, ft*P«EAPSSw±RRia«Sr8 0* c k 
L. ^iPf^mPfiS<k^a]^APfi*<tro@^?MffM^ 

1 (Dmtucjt etc nm&&& a t a £i-s*§-a> 

•J. iix^aoTa«SiJ»«!.llS:ttWi-5. 
[0 0 5 8] TO«?feiro(±i^ (l§m*) 
fc^ic, %ffi«»lthaiJ^B 1 8 T-^W Lfc*8is]*«i l (O 

mmmtiLzmz-iMs d . m^. ^jp 

j^ttiPSST 2 i^WAPfiST 1 trog^iaaHA 

TaSr«sm?fii^m®?jft{^i:T^m-f 5 c^x^ 

yS 3 0 2) . gSfigf A Tali, WitfBHOli* 

1- i 9 4 s WMfem-? y zr*&m lt w m l r t> «t ^ 

[0059] ::t, 01 owgfiliBg^'i/^oi^ 

Tiftp^-r 5 1 , &mmm& 1 a 1 wr-en a a 
TaiiATi -e-s-e* 9 . 55««ais 1 a 1 zmitx 

I A2aTT*»iB^mSMATa<iAT l/l»bAT2S 
T'«»:A#<^9> *«tt«t*si A2Srifix.-C I A35tc 
^T'lii^iaSf 4Tali4T2A>f,AT 3jf» 
t < ^ 0 , ISffi®^ I A 3 W±T-Il @ ^SSM A T a 
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[0060] :«<t5i: Lxmmm i <D%mm.tf(tizfc 

LtcSWMmAT a£i?WL/M£, APfiiS-bvf-l 

3) . ft-s«Anja«T ias±Kjaj£ (so" c) ±9 
l){£v^M*r^£f-iJ£-f 3 (^f-^S 3 04) „ -t-ij^ 

TNOJ V^&mADU&T lifi8 0° CW±) T 

[0 0 6 1 ] ^T7/S 3 0 ^fcttSWJ&BSa* Ty 
ESJ (ftiP^APfi/f T li? 8 0' C*«) T-fcS^ 

§§AT£HtHL (^T7/S3 0 6) , &&£tltzS.g. 
m A T & S SiaS^ ATaiH'J^ l^^d^U^i" -5 
Ufy/S 3 0 7) . !pJ£JSS# TNOJ ttfijg^A 
T^i^fiffi^ATatX±) T- 

Xf-fl 5<7)tiJ;>}£if ALT (^7y/S 3 0 5) , # 

[0 0 6 2] ^-rs^S 3 0 7fc:l8»ta»£ft*;4« Ty 
ESJ (fiIiATiii|l)6SlAT tt *i) Tfc3» 

7*3 3 0 8) , */i>—3 L ><Dnftt:-R&T-FZ>o wtb 
SrUff-rawtlCiO, ftSSAnia&T lfi8 0* C 

m 1 wm^^ cfc g mm&m a t « Kuomrt-a ± 9 k 

45„ 

[0 0 6 3] Lfci^t, ^«?&1 <7DtiJ*^{g^t t 
ftip&ffiRffigT 2 «t#£Pi£AP*aif T 1 £<ofi 

A T £ V ^fig^dHilJ® $ ^5 «fc ? ft "9 , t« 
&a&ttRfiST2 tftiPSSAPfiST 1 tWSSHA 

i Kffitiztitmmm&zit&tfHz,}^ < -i-sr 

[0 0 6 4] 4tJ, d«>3S4ro|llfia)?gJBw?&*P8«t 
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^ot, M«?ifei{c*fi-5JPStt»iSi±. MMsMti&i 

5 1 (Dffi^lOS B«iB«MSraE^T|ltT 

[0 0 6 5] 

'> $ -B: 5 w £ # T- 1 3 £ V ^ & & t £> -5 . 
[0 0 6 6] *fc, »*^2fcE*Lfc3KHfc:«fcixtf, 

[0 0 6 7] Sfc, 8»*^2tca«Lfc«WlC«t*iff, 

30 S $ ^ liB*4m?tfe S tifc it « t ft ans 
4 9«<49, «S»«aSr*nSLiJ<4S©-e, JRff* 

5„ 

[0 0 6 8] »*qS2JtffiilLfc5BMJcJ:li 
40 [00 6 9] 89*3S3tc:E«L*:38iatJ:tttf, *8»tt 

■mmmt)<Dk%\a*. ft£Pfgwpias£ftsp^AR?a 

£#lc»i, ftiflf«tUPfiStftiPf$APfia<t<oMS^ 
50 imtitzifr&AmZtiZo 
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[ii2] %\<Dmmmm^&tf?>Mmmm(nm.v&m 

[0 3] igi <Dnmmm^&rtzmMnttL(D&.fc# 
* ass *5 «t xMbmmm&<n%:X.mx' t> s „ 

[0 4] SB i <o£16<0»1»fc#»ta#iP«0>iaK*«iP 

lias] m&wAnEu&#x&to&£Ttti)&tiu&too> 

[0 7] mi m&\z&rtzftnwLv>m.m.um 
[0 8 ] z(D%m\^%hmfAmk<D^mm.m^ni> 



10 



* 

[0i] 



mm 2003-17105 
18 
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■So 

[0io] m4<Dmmmmtcz>vz>3mmm^v 
y<n-mxhz> 0 

i mnmm 

3 #y- Kims* 

3d, 7 d Sg2^ (Apsa^s) 

3e, 7e 1- (JPfR*®) 

7 T J — K*PS» 

1 1 7-^-? (ttnfts) 

l 2 &£P;f&II]i& (#£P^&) 

1 5 (Mfk#>7) 

5 8 &*P&iI8& (ft£P*&) 

'^SIOS, 1 0 5, 1 06 VM^WL 
y -fS 2 0 8, 209, 210 ftlJffll^S 






11 15J 


ill 








i ! 5° 
t y r 






L 


ecu 




tAI IA2 



1A3 



(A) 



(12) 



2003-17105 



[04] 



C g± ) 



S101 



?aa]jSAn>a«Ti 




Tl <80*C 

Tyes 



S10Z 

NO 



S104 



(AT=T2~T1) 




S1Q6 



S103 



c 









i 





[0 5] 



55 

S58- 
57 



MM 



57 



_54 
58 



51 



56 

is 



52- 



58" 



57 



56 



58 



(13) #N!2 0 0 3- 1 7 1 0 5 



[06] 




7] 



[119] 



C*EE) 



S201 




(AT=T2-T1) 



S207 



S208 





S209 

















r 






r- 








$304 



S301 



5302 



S303 




Tyes 



NO 



S306 



CAT=T2-T1) 




AT<ATo 

ES 



S307 

NO 



S308 



S30S 



c x ^ ) 



(14) 
[H8] 



^2 0 0 3- 1 7 1 0 5 




(72) $£m# TlU i&fiR - F 9 — J* (#%) 5H026 AA06 CC01 CC03 CC08 HH08 

ifBEIRftTtm^*: 1T@4§1^ t*5t£ 5H027 AA06 BA13 BC11 CC01 CC06 

*fc*:fflftWffl3£0rf*3 CC15 KK28 KK48 KK56 MM 4 

MM16 



